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煤燃烧有 87％的 SO2 和 67％NOX 排入大气，造成严重的环境污染。因此优化燃
煤锅炉的燃烧控制，发展高效、低污染的清洁燃烧技术是当前亟待解决的问题。     
流化床锅炉是一种高效率、清洁型的锅炉，在热电项目中被广泛使用。然而其工
艺控制的对象有着多变量、非线性、时变和强耦合大滞后的特点。所以一套优质
高效的 DCS 控制系统是十分必要的。 




























China is a major coal producer and consumer. In primary energy consumption, 
coal accounts for about 76%, of which 87% is used directly for combustion. As the 
burning technology is not high, so burning inadequate, resulting in the burning of coal 
every year, 87% of the SO2 and 67% NOX into the atmosphere, resulting in serious 
environmental pollution. Therefore, optimization of coal boiler combustion control, 
development of efficient, low-pollution clean-burning technology is a pressing 
problem. The Circulating Fluidized Bed Boiler is a high efficient and clean type boiler. 
Application in the heat, electricity projects widely. It is a control object whose 
features have distributing parameter, non-linear, time-variable, great coupling, and the 
time of large lag. So a set of high-quality and high-efficiency DCS control system is 
very necessary. 
 This dissertation describes the Dragon Special Resin (Xiamen) Co., Ltd. 3 × 
220t / h circulating fluidized bed boiler DCS by Yamatake distributed control system 
(Harmonas-DEO). Description of its control by analysis of their energy saving way 
for future large-scale circulating fluidized bed boiler control system developed. 
DCS control method described in this article not only achieved the effect of 
circulating fluidized bed boiler control, but also the high-voltage transducer that is 
used in the sending, drawing fan in the energy saving achieved outstanding results. 
The control system’s design can be developed for future large-scale circulating 
fluidized bed boiler control system.  
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第一章  绪论 
1.1 研究的背景及选题意义 
1.1.1 循环流化床锅炉简介 




我国在 70 年代初才开始研究和开发流化床燃烧技术,经过近 20 年的研究实
践,开发研制出了20t/h,35t/h,65t/h,75t/h,130t/h和220t/h等容量等级的CFB
锅炉，但相对世界水平我国在大型 CFB 锅炉的开发应用水平还相对落后。 
目前国内已有多家锅炉制造厂引进了国外大型 CFB 锅炉设计制造技术,其中
哈尔滨锅炉厂已引进德国 EVT 公司 125 MW CFB 锅炉的有关技术,积极开发循环流
化床锅炉;东方锅炉厂于 1994 年初与美国福斯特·惠勒(简称 FW)公司签订了“大
型循环流化床锅炉许可证技术”转让合同。 
目前,在更大容量方面,国内三大锅炉企业合作,共同引进了 Alstom 公司
1025 t/h(300MW)容量级 CFB 锅炉的制造技术。哈尔滨锅炉厂和东方锅炉厂也已



































4、氮氧化物（NOX）排放低   
氮氧化物排放低是循环流化床锅炉另一个非常吸引人的特点。运行经验表








































案能够在保证安全的前提下充分的发挥 CFB 锅炉的性能。 










可编程序控制器（Programmable Logic Controller, PLC）。 
PLC 系统一般适用于小型控制系统。 
2 、分散控制系统 

























现场总线控制系统（Fieldbus Control System, FCS）的基本任务是：本质
安全、危险区域、易变过程、难于对付的非常环境。它采用全数字化、智能、多
功能取代模拟式单功能仪器、仪表、控制装置。一般情况下用两根线联接分散的


















际。所以采用 DCS 系统是最佳的选择方案。 


































第二章 介绍了热电厂锅炉的系统情况，阐述了 Harmonas-DEO 系统的开发
方法及特点。 


















Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
